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@ Improved screen for collection and distribution of process streams and assembly of such screens.

@ A screen member for use in collecting and/or distribut-
ing process flow streams has profiled elements (20, 28)
welded to channel-shaped support members (22, 30} and is
preferably made by helically wrapping and welding a
profiled wire around the elongate channel members which
are rotated about the screen axis to produce a cylindrical
slotted screen which is then cut along a line parallel to its
axis, flattened, and either used flat or rerolled and welded at
right angles to its original direction so that the channels (22,
30) form the hoop-like supports shown in the Figure. The
channels are apertured (26, 34) and preferably to such an
extent that the total open area for an inlet stream flow on the
channel side of the screen member is less than the open area

of the slots on the wire side of the screen member. Thus, the

pressure drop through the screen member is controlled by

the apertures in the channel members with the result that the

screen surface can be provided with slot widths of optimum

size relative to the paniicle size of material to be contacted
thereby.
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Improved screen for collection and distribution
of process streams and assembly of such screens

The invention relates to screens for use in process
flow stream applications where a significant pressure drop
through the screen is often essential to provide adequate
distribution. This use is quite different from well screen
applications where it 1s usually desirable to maximize the
amount of open area and provide a minimum pressure drop.
An example of a conventional well screen can be seen in
United States Patent Specification 2,046,458 wherein a
profiled wire is helically wrapped around a plurality of
longitudinal rods and welded to each one so as to define a
screen member having slots of a predetermined width between
the successive wraps of wire. Where it is desired to use
such a screen in an application requiring a substantial
pressure drop through the screen member, some of the slots
may be welded closed or a perforated pipe or a plate that
has been punched and rolled can be mounted inside the screen
member. United States Patent Specification 4,096,911 dis-
closes a cylindrical well screen which incorporates a plural-
ity of apertured channel members having short leg portions
which are welded to each wrap of wire, the area of the aper-
tures preferably being at least as great as the open area
of the slots defined between the wire wraps. The channels
are positioned longitudinally of the cylindrical screen
member and parallel to its axis so as to resist large torsion-
al loads in deep drilling which might destroy a screen member

of the convention rod and wire type.

A typical example of a process application where a
screen is used to retain catalyst particles is the moving bed
reactor shown in United States Patent Specification 3,706,536.
In Figure 9 of this patent specification a screen member 1is
shown as being backed up with a perforaﬁed baffle plate. The
slots in the screen member are sized to retain the catalyst
and the baffle plate has perforations which distribute the
reactant stream uniformly through the system and control its

flow rate. The open areas of the screen member and plafe
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could rarely be the same since it is by having a smaller

open area in the baffle plate that a sufficient back press-
ure is built up in the reactant stream to cause the stream

to contact all of the catalyst uniformly. A similar need to
retain particles and control distribution would also occur

in a fluidized bed. Although it is theoretically possible

to make the slots in the screen member small enough to provide
a significant pressure drop, it would be very difficult and
expensive to achieve very small openings and such small
openings might be very susceptible to clogging.

The present invention seeks to provide an efficient,
strong, lightweight screen for use in collecting a process
flow stream and distributing it uniformly. According to the
invention, a screen member for collecting and uniformly dis-
tributing a process flow stream comprising a plurality of
spaced apart profiled elements.fixedly mounted relative to
each other so as to define a plurality of slots through which
the process stream can pass; a plurality of channel members
positioned generally normal to said profiled eiements, each
of said channel members having a pair of integral leg portions
welded to each of said profiled elements; aperture means form-
ed in said channel members, the outer edge of each leg portion
of each of said channel members being positioned so close to
the outer edge of a leg portion of the adjacent channel mem-
ber that substantially all the process stream will flow through
said aperture means: 1is characterised in that the total open
area of said aperture means is less than the total open area
of said plurality of slots and sufficiently small, when the
channel side of the screen is upstream of the process stream,
so as to induce a pressure drop in the process stream which
will cause it to be distributed substantially uniformly
through the slots which overlie the channel members on the
downstream side of the process stream.

Thus a screen member in accordance with the present
invention comprises one surface portion made of a plurality
of profiled elements and a support portion made of a plurality
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of channel members which have legs which abut each other
and are welded to each of the profiled elements. The open
area for stream flow on the channel side of the screen mem-
ber is less than the open area of the slots defined by the
profiled elements. Where the screen member is used in
cylindrical form, the profiled elements are parallel to the
screen axis while the channels are arranged in a hoop-1like
manner with their ends welded together which makes the
cylinder extremely resistant to collapse.

The invention will now be further described, by way of

example, with reference to the accompanying drawing, in which:-

Figure 1 is a fragmentary, partially broken away, per-
spective view of a portion of a radial flow catalytic reac-
tor utilizing two channel-based screen members made in accord-

ance with the present invention,

Figure 2 is a fragmentary view of a prior art channel-

based well screen,

Figure 3 shows a channel-based screen member which has
been initially formed in a fashion similar to the screen mem-

ber of Figure 2 and then flattened,

Figure U shows the screen member of Figure 3 after it
has been rerolled at right angles with the channels on the

inside,

Figure 5 is a cross-sectlon taken on line 5-5 of Figure

b,

Figure 6 shows a screen member in accordance with the
invention of a type useful in a fluidized bed, for example,

and

Figure 7 is a view similar to Figure 4 where the screen

member of Figure 3 has been rerolled with the channels on the
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Figure 1 illustrates the use of a pair of screen mem-
bers in accordance with the invention in a radial flow cat-
alytic reactor, a portion of which is indicated generally
at 10. The reactor includes an outer screen member 12
having an inwardly facing screen surface and an inner screen
member 14 having an outwardly facing screen surface. Cat-
alyst, in the form of pellets 16 or other shapes, is con-
tained between the confronting screen surfaces. The catalyst
is retained against outward radial movement by profiled wires
or elements 20 which are welded to channel shaped members 22
at a uniform spacing to define flow passages or slots 24,
as more clearly seen in Figure 7. For clarity in the drawing,
the slots 24 are shown to be wider than they would actually
be for the size of pellets 16 shown in Figure 1. For example,
a typical pellet 16 would have a diameter of 1.58 mm (0.062")
while the slot openings 24 would be about 0.76 mm (0.030").
The profiled wire 20 would typically have a flat pellet
engaging surface having a width of about 2.29 mm (0.090")
and a depth of about 3.81 mm (0.150")., The side walls would

-have about a 130 taper angle and the members 22 could be

about 12.7 mm (0.500") wide and 9.53 mm (0.375") high with
a metal thickness of about 0.355 to 0.406 mm (14-16 gauge).

Gas stream flow through a reactor of the type shown in
Figure 1 is typically in a radially inward direction. To
distribute the gas stream flow uniformly through the entire
bed of catalyst pellets 16, it is necessary to create a small
degree of back pressure on the inlet side of the bed or on
the outlet side. Back pressure on the inlet side can be
accomplished by sizing and spacing inlet apertures 26 in
the outer screen member 12 so that their total area will be
less than the total area of the slots 24, Thus, approximately
the same volume of the flow will pass through each of the
many apertures 26 and be diffused by the slots 2l and the
pellets 16 adjacent to said slots.
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The pellets 16 are retained against inward radial move-
ment by the screen member 14 which comprises profiled ele-
ments 28 which are supported by a plurality of channel
shaped members 30 to which they are welded so as to define
slots 32. When back pressure is produced by the apertures
26 in the inlet screen member 12, the area of apertures 34
in the downstream screen member 14 should preferably be great-
er than the area of the upstream apertures 26 so that no
unnecessary back pressures are introduced. However, it is
greatly preferred to have back pressure controlled by the
smaller diameter inner screen member since it is less costly
to do so. Thus, in Figure 1, where the stream is flowing
radially inwardly, the total area of the apertures 34 would
be less than the total area of the apertures 26. The profiled
elements 20 and 28 are shown as being parallel to the axis of
the reactor 10. This arrangement is quite important, espec-
ially in a moving bed reactor wherein it is desirable to
move the catalyst pellets 16 downwardly through the reactor
by the action of gravity with a minimum of attrition. The
screen members 12, 14 are preferably rolled to the shape
shown in Figure 1 from a flat configuration and have the
ends of all of the channel-shaped members 22, 30 welded to each
other so as to greatly enhance the hoop strength of the screen
members and their resistance to collapse from system press-
ures or the weight of the catalyst as compared to prior art

screen members having wire supports.

Figure 2 illustrates a prior art well screen 38 disclos-
ed in United States Patent Specification 4,096,911 which is
made by helically wrapping and simultaneously welding a
length of profiled wire 40 to leave screen openings or slots
42 about a plurality of axially parallel channel members U4l
which include apertures 46 which preferably have an open
area greater than the area of the slots. The flow through

such a screen is normally from the outside to the inside.

Figure 3 illustrates a flat screen element 14' which may
be rolled with its profiled elements 28' facing outwardly and
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welded to form the cylindrical screen element 14 shown in
Figures 1, 4 and 5; rolled with the elements 28' facing
inwardly to form the cylindrical screen element 12 shown in
Figures 1 and 7; or used flat as shown at 50 in Figure 6.
The flat screen element 14' could be formed by welding a
plurality of straight lengths of the profiled elements 28!
to the channel members 30' having apertures 34 preformed
therein or by wrapping and welding a profiled wire to first
produce a configuration similar to that shown in Figure 2,
cutting the resulting cylinder parallel to its axis, and

flattening it.

Figure 6 shows a circular flat screen element 50 which
could be formed by cutting the flat screen element 14! of
Figure 3. Such a screen element is quite useful as a bottom
support deck in a fluidized bed, for example. In such a unit
there is a need for a back pressure to be created to ensure
even distribution of the gases passing upwardly through the
slots 32'. This function is readily performed by the aper-
tures 34. The channel members 30' are also very important
in that they can be formed by varying thicknesses of metal
and varying depths to achieve any desired degree of support
for the elements 28'. The integral combination of ideal slot
size, ideal back pressure for uniform flow distribution and
mechanical support in a single screen assembly eliminates
the need for providing additional flow control plates and
the additional support members required in prior art decks.
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1. A screen member (38) for collecting and uniformly
distributing a process flow stream comprising a plurality of
spaced apart profiled elements (40) fixedly mounted rela-
tive to each other so as to define a plurality of slots
(42) through which the process stream can pass; a plurality
of channel members (44) positioned generally normal to said
profiled elements (40), each of said channel members (44)
having a pair of integral leg portions welded to each of
said profiled elements (40); aperture means (46) formed in
said channel members (44), the outer edge of each leg portion
of each of said channel members being positioned so close
to the outer edge of a leg portion of the adjacent channel
member that substantially all the process stream will flow
through said aperture means(U6); characterised in that the

total open area of said aperture means (26, 34) is less than
the total open area of said plurality of slots (24, 32) ang
sufficiently small, when the channel side of the screen is
upstream of the process stream, so as to induce a pressure
drop in the process stream which will cause it to be distri-
buted substantially uniformly through the slots (24, 32)
which overlie the channel members (22, 30) on the downstream
side of the process stream.

2. The screen member of claim 1 characterised in that

said screen member is cylindrical with the profiled elements
(20, 28) being parallel to the axis of the cylinder and the
channel members (22, 30) being transverse to the axis of the
cylinder, each channel member (22, 30) being endless so as
to provide a hoop-like support to the screen member.

3. The screen member of claim 2 characterised in that

said profiled elements (20) are on the inside of the cylin-
der and the channel members (22) are on the outside of the

cylinder.

4., The screen member of claim 2 characterised in that

said profiled elements (28) are on the outside of the cylin-
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der and the channel memters (30) are on the inside of the

cylinder.

5. The screen member of claim 1 characterised in that

said screen member (50) is substantially flat.

6. A screen member for supporting a bed of particulate
matter and distributing a process flow stream to the bed in
a relatively uniform manner characterised in that the screen
member (12, 14) comprises a plurality of spaced apart pro-
filed elements (20, 28) fixedly mounted relative to each
other so as to define a plurality of slots (24, 32) having
a width less than the width of the particulate matter in the
bed; a plurality of channel members (22, 30) positioned
generally normal to said profiled elements (24, 32), each
of said channel members (22, 30) having a pair of integral
leg portions welded to each of said profiled elements
(20, 28); aperture means (34, 26) formed in said channel
members (30, 22), the outer edge of each leg portion of
each of said channel members (30, 22) being positioned so
close to the outer edge of a leg portion of the adjacent
channel member (30, 22) that substantially all the process
stream will flow through said aperture means (34, 26); the
total open area of said aperture means (34, 26) being less
than the total open area of said plurality of slots (24, 32)
and sufficiently small when the channel side of the screen

member is upstream of the process stream so as to induce a
pressure drop in the process stream which will cause it to
be distributed substantially uniformly through the slots
(24, 32) which overlie the channel members (30, 22) on

the downstream side of the process stream.

7. The screen member of claim 6 characterised in that

said screen member (12, 14) is cylindrical with the profiled
elements (24, 32) being parallel to the axis of the cylinder
and the channel members (30, 22) being transverse to the axis
of the cylinder, each channel member (30, 22) being endless

so as to provide a hoop-like support to the screen member.
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8. The screen member of claim 6 characterised in that

said screen member (50) is substantially flat.

9. An assembly for supporting an annular bed (16) of
particulate matter and distributing a process flow stream
to the bed in a relatively uniform manner comprising a nvair
of concentric, cylindrical screen members (12, 14), defin-
ing the bed (16) therebetween, characterised in that each of

said screen members (12, 14) includes a plurality of spaced
apart profiled wires (20, 28) fixedly mounted relative to
each other so as to define a plurality of slots (24, 32) hav-
ing a width less than the width of the particulate matter
through which the process stream can pass; a plurality of
channel members (22, 30) positioned generally normal to said
wires (20, 28), each of said channel members (22, 30) having
a pair of integral leg portions welded to each of said wires
(20, 28); aperture means (34, 26) formed in said channel
members (22, 30), the outer edge of each leg portion of

each of said channel members (22, 30) being positioned so
close to the outer edge of a leg portion of the adjacent
channel member (22 or 30) that substantially all the process
stream will flow through said aperture means (34 or 36); the
total open area of said aperture means (34, 36) in each of
said palr of screen members (12, 14) being less than the total
open area of said plurality of slots (24, 32) therein and
sufficiently small for one of the screen members to induce

a pressure drop in the process stream which will cause it

to be distributed substantially uniformly through the slots

which overlie the channel members of sald one screen member.
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